Abstract The outburst and subsequent brightness evolution of Comet 17P/Holmes has been observed using the MMT Observatory's All-Sky Camera (Pickering 2006) on Mt. Hopkins near Tucson, Arizona, USA. The comet was picked up at the limiting visual magnitude of 5.5 on October 24.38 and tracked by the camera continuously until sunrise four hours later. During this time the comet brightened to visual magnitude 3.5. Comet Holmes was next observed just after sunset on October 25.23 at visual magnitude 2.5 where it remained approximately constant over the next three days. The comet then began to dim slowly and was followed into the early months of 2008 with periods of dense time coverage.
cometary events are rarely recorded, since observers are typically alerted to look only after such an event has occurred.
In recent years, however, a class of all-sky cameras has begun to be used routinely in astronomy, primarily to assess sky conditions Shamir and Nemiroff 2005a,b) . These cameras typically utilize fisheye lenses with fields of view in excess of 150 and can thus capture images of a comet of almost any size. Furthermore, these cameras typically operate every clear night, and so are likely to be operating during an unusual cometary outburst.
In 2007 October, periodic Comet Holmes underwent an unusual outburst which increased its brightness from an apparent visual magnitude of about 17 to near 3. This paper reports details from an all-sky camera that captured this cometary outburst and monitored the brightness of the comet continuously for the next few hours and for many nights over the next three months.
A Brief History of Comet Holmes
Comet Holmes was discovered by Edwin Holmes (London, England) on November 6, 1892 within the Andromeda Galaxy (M31). The comet brightened from dimmer than visual magnitude 17 to about visual magnitude 2.8 over about 42 hours, creating a coma about 5 arc minutes diameter . The comet's discovery was confirmed by Edward Walter of the Royal Observatory in Greenwich, England . Unexpectedly, Comet Holmes underwent a second outburst only few months later, on January 16, 1893. In the second outburst, the comet brightened to visual magnitude 8 and exhibited a coma of 41 arc seconds in diameter. The comet steadily exhibited a larger coma until late the next night and then steadily faded after the next outburst. The last observation before fading from visibility was made by H. C. Wilson of Goodsell Observatory in Northfield, Minnesota on April 4, 1893 . The comet was lost after 1906 until being reacquired on July 16, 1964 by Elizabeth Roemer of the Naval Observatory in Arizona, USA .
Several attempts have been made to determine the comet's orbital elements. The first orbit determination was calculated by H. C. Kreutz using three positions measured on November 9, 10, and 11, 1892 . Kreutz discussed the difficulty of calculating Comet Holmes' orbit and introduced four potential parabolic orbits satisfying three observations with perihelion passage time ranging from February 28 -June 7, 1892 and an orbital period of 6.9 years. During the next few weeks, several more attempts were made to more precisely determine Comet Holmes' orbit. These attempts also derived rather different orbital elements with perihelion passage estimates ranging from February 28 to August 16, 1892.
The Outburst and the Light Curve of Comet Holmes in 2007-2008
On October 24, 2007, Comet Holmes underwent an outburst similar to its first outburst. During the early hours of October 24, 2007, the comet became much brighter, increasing its brightness from a visual magnitude of about 18 to 2.5 over less than two days. Comet Holmes became the third brightest object in the constellation of Perseus (see Figure 1 -b) and was visible to the unaided eyes of even casual observers. Although hampered by moonlight, the MMT AllSky Camera was able to capture Comet Holmes on the night of its sudden brightening. Through the course of its normal operation, the All-Sky Camera was then able to follow the evolution of Comet Holmes for several months after its outburst. On a dark night, the system defaults to an 8.533 second exposure time which results in a limiting magnitude of about 5.5 in V and 6 in R. Sensitivity is decreased by moonlight, however, due to glare, reduced gain, and reduced exposure time.
It was necessary to divide Comet Holmes' light curve into two graphs according to our continuous observations of the comet from the time it became visible on MMTO All Sky Camera images over the next three months. Figure 2 shows a plot of the visual magnitude of Comet Holmes over the first three days where the comet exhibited extreme magnitude change from below visibility to magnitude 2.5 in less than 24 hours. Data points are plotted for every hour by averaging over each 10-second exposure. While Figure 3 shows a plot of the comet magnitude over the next three months where the comet exhibits steady fading phase. Data points are plotted for every notable magnitude change, nearly for every 24 hours. Magnitude estimates in both graphs were made by comparison to stars of cataloged magnitudes (Henry Draper Catalogue at Harvard College Observatory). Figure 2 shows that Comet Holmes started its outburst at the early hours of October 24, 2007, in particular about 9.5 am Universal Time (UT) and it was of magnitude 5.5 to be visible to unaided eyes. In less than 24 hours, Comet Holmes surprisingly brightened to magnitude 3.5 that is enough to be seen in full-moon night and town light pollution. In the next night, October 25, 2007, at 06:53 am UT, the comet reached magnitude 2.5. This is followed by complete constancy at maximum light sustained for 2 days after the comet outburst. Figure 3 shows that Comet Holmes remained visible over the next three months. Night to night, from October 27, 2007-January 1, 2008, Comet Holmes is slowly and steadily fading through periods of about three days long.
Quantifying Comet Holmes' Light Curve
For explanatory and future predictive value, an attempt was made to quantify the evolution of the 
where m is the comet's apparent visual magnitude; and d and r are its geocentric and heliocentric distances respectively.
Summary and Conclusions
Comet outbursts were discovered many decades ago , though a complete picture of such odd occurrences is not resolved yet. Comet light curves provide important information about comet flares (see, for example, . In an attempt to provide a clearer picture about this unusual cometary flare, our paper summarizes and analyzes the results of observations of Comet Holmes' flare that began in October 2007. These observations were taken with the MMTO All Sky Camera over three months from the beginning of its outburst. From the time Comet Holmes became visible to the MMTO All Sky Camera, it brightened from visual magnitude 5.5 to magnitude 2.5 in less than 29 hours, and then followed by constancy at maximum brightness over the next two days. To the best of our knowledge, no similar comet brightening has ever been recorded in such detail by a single dedicated instrument before. After reaching its peak, Comet Holmes steadily faded through periods of about 3 days long to fainter magnitudes over the next three months to reach magnitude 3.7 on January 1, 2008. Again, to the best of our knowledge, no comet has ever been monitored by a single dedicated instrument for so long a period of time previously. It is our hope that the Comet Holmes' light-curves presented here will provide useful constraints for future comet outburst models.
Introduction
Comets have been noted in the sky for almost as long as history has been recorded. A verifiable light curve for any bright comet is rare, however, since human observers are hard to calibrate, photographic magnitudes can be unreliable for bright objects, and because telescopes with modern CCDs typically have fields of view too small to contain a comet that has reached naked-eye visibility. Even for comets monitored by CCD, unusual In recent years, however, a class of all-sky cameras has begun to be used routinely in astronomy, primarily to assess sky conditions Shamir and Nemiroff 2005a,b) . These cameras typically utilize fisheye lenses with fields of view in excess of 150 and can thus capture images of a comet of almost any size. Furthermore, these cameras typically operate every clear night, and so are likely to be operating during an unusual cometary outburst.
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The Outburst and the Light Curve of Comet Holmes in 2007-2008
It was necessary to divide Comet Holmes' light curve into two graphs according to our continuous observations of the comet from the time it became visible on MMTO All Sky Camera images over the next three months. Figure 2 shows a plot of the visual magnitude of Comet Holmes over the first three days where the comet exhibited extreme magnitude change from below visibility to magnitude 2.5 in less than 24 hours. Data points are plotted for every hour by averaging over each 10-second exposure. While Figure 3 shows a plot of the (a) (b) Figure 2 shows that Comet Holmes started its outburst at the early hours of October 24, 2007, in particular about 9.5 am Universal Time (UT) and it was of magnitude 5.5 to be visible to unaided eyes. In less than 24 hours, Comet Holmes surprisingly brightened to magnitude 3.5 that is enough to be seen in full-moon night and town light pollution. In the next night, October 25, 2007, at 06:53 am UT, the comet reached magnitude 2.5. This is followed by complete constancy at maximum light sustained for 2 days after the comet outburst. 
Summary and Conclusions
Comet outbursts were discovered many decades ago , though a complete picture of such odd occurrences is not resolved yet. Comet light curves provide important information about comet flares (see, for example, . In an attempt to provide a clearer picture about this unusual cometary flare, our paper summarizes and analyzes the results of observations of Comet Holmes' flare that began in October 2007. These observations were taken with the MMTO All Sky Camera over three months from the beginning of its outburst. From the time Comet Holmes became visible to the MMTO All Sky Camera, it brightened from visual magnitude 5.5 to magnitude 2.5 in less than 29 hours, and then followed by constancy at maximum brightness over the next two days. To the best of our knowledge, no similar comet brightening has ever been recorded in such detail by a single dedicated instrument before. After reaching its peak, Comet Holmes steadily faded through periods of about 3 days long to fainter magnitudes over the next three months to reach magnitude 3.7 on January 1, 2008. Again, to the best of our knowledge, no comet has ever been monitored by a single dedicated instrument for so long a period of time previously. It is our hope that the Comet Holmes' lightcurves presented here will provide useful constraints for future comet outburst models.
